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DETAILED ACTION 

1 . This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the 
obligation under 37 CFR 1.56 to point out the inventor and invention dates of each 
claim that was not commonly owned at the time a later invention was made in order 
for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 1 02(e), (f) or (g) prior art under 35 U.S.C. 1 03(a). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 17-19 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 6,626,038 to Carsella et al. (incorporating by reference U.S. 
Patent No. 5,609,059 to McEwan) in view of U.S. Patent No. 5,134,377 to Reddy, III 
etal. 

MPEP §2163. 07(b) [R-3]: Incorporation by Reference: Instead of repeating 
some information contained in another document, an application may attempt to 
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incorporate the content of another document or part thereof by reference to the 
document in the text of the specification. The information incorporated is as much a 
part of the application as filed as if the text was repeated in the application, and 
should be treated as part of the text of the application as filed. 

Carsella discloses a radar level transmitter for providing level detection of 
materials in a container (Carsella; column 2, lines 48-57), the transmitter comprising 
an antenna (McEwan; column 6, lines 12-16), a transceiver coupled to the antenna 
(McEwan; column 6, lines 12-16) and configured to transmit a microwave (i.e., 
200ps = 5 GHz ) (McEwan; column 8, lines 40-41) pulse having a transmit pulse 
amplitude using the antenna and produce a signal representing reflected wave 
pulses (McEwan; column 6, lines 22-25), a microprocessor system coupled to the 
transceiver and adapted to control the transceiver and process the signal (McEwan; 
column 6, lines 57-59 and column 9, lines 45-47), and a level calculation module 
executable by the microprocessor system and adapted to establish a level in the 
container of a first material interface using the signal and a threshold (McEwan; 
column 8, line 66 to column 9, line 3 and column 9, lines 32-47). 

Carsella also discloses that a fiducial interface is formed between an antenna 
(McEwan; column 6, lines 12-14) and the first material and the method including 
detecting a fiducial pulse, using a corresponding fiducial threshold, corresponding to 
a portion of the transmitted microwave pulse reflected from the fiducial interface 
(McEwan; column 6, lines 43-53) which is used in combination with the first 
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threshold value to determine the level in the container (McEwan; column 8, line 66 to 
column 9, line 3 and column 9, lines 32-47). 

Carsella also discloses the microprocessor is adapted to receive, from an 
operator, information related to properties of the materials (i.e. dielectrics) (Carsella; 
column 5, lines 30-37) and that the amplitude of the reflected pulses are corrected 
by gain based on the properties of the materials (Carsella; column 4, lines 43-48). 

Carsella discloses that the information related to properties of the materials 
comprises dielectric parameters having a value corresponding to a dielectric of a first 
material adjacent to the antenna and a second dielectric parameter having a value 
corresponding to a dielectric of a second material located below the first material 
(Carsella; column 1, lines 25-34 and column 8, lines 1-5). 

Carsella discloses including an input/output port adapted to transmit a level 
output that is indicative of the first material interface (McEwan; column 9, lines 32- 
47). 

Carsella further discloses that a first material interface is formed between first 
and second materials (McEwan; column 6, lines 16-18). 

Carsella also discloses a second material interface located between second and 
third materials, the third material below the second material, and the method 
including detecting a second reflected wave pulse corresponding to a portion of the 
transmitted microwave pulse reflected from the second material interface (McEwan; 
column 6, lines 60-67 and column 7, lines 62-65). 
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As noted above, the invention of Carsella teaches many of the features of the 
claimed invention and while Carsella does teach including detection thresholds for 
detecting reflections at the first, second, and fiducial interfaces (McEwan; column 8, 
line 66 to column 9, line 3), Carsella does not specifically include the means for 
setting the detection thresholds. 

Reddy discloses a method for use by a level transmitter to detect a reflected 
pulse of a transmitted pulse (column 1, lines 45-54) from a first material interface 
(column 3, lines 52-56), the method comprising calculating estimated reflection 
pulses as a function of a reference amplitude of the transmitted microwave pulse 
and the amplitude of the reflected pulse amplitude and setting a corresponding 
threshold values based on the estimated reflected pulse amplitude (column 1, line 
64 to column 2, line 2 and column 9, lines 6-20) and detecting the reflected pulse 
from the first material interface using the threshold (column 1, lines 51-54), wherein 
the threshold calculation is performed using a microprocessor system (column 3, line 
66 to column 4, line 6, column 5, lines 21-23, and column 9, lines 6-20). 

It would have been obvious to one having ordinary skill in the art to modify the 
invention of Carsella to specify include the means for setting the detection 
thresholds, as taught by Reddy, because the combination would have provided an 
improved means for setting the thresholds of Carsella that, as suggested by Reddy, 
would have provided proper pulse detection without the detection of extraneous 
noise by employing a threshold specifically adapted to the particular conditions being 
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measured (column 1, line 64 to column 2, line 2 and column 8, line 63 to column 9, 
line 5). 

Further since the invention of Carsella discloses that the microprocessor is 
adapted to receive, from an operator, information related to properties of the 
materials (i.e. dielectrics) (Carsella; column 5, lines 30-37) and that the amplitude of 
the reflected pulses are corrected by gain based on the properties of the materials 
(Carsella; column 4, lines 43-48) with the information related to properties of the 
materials comprising dielectric parameters having a value corresponding to a 
dielectric of a first material adjacent to the antenna and a second dielectric 
parameter having a value corresponding to a dielectric of a second material located 
below the first material (Carsella; column 1, lines 25-34 and column 8, lines 1-5) and 
the invention of Reddy teaches calculating a threshold as a function of a reference 
amplitude of the transmitted microwave pulse and the amplitude of the reflected 
pulse (column 1, line 64 to column 2, line 2 and column 9, lines 6-20), the 
combination would have calculated the threshold as a function of the transmit pulse 
amplitude and the information related to the properties of the materials. 

Further still, since the invention of Carsella specifically discloses employing 
thresholds for detecting reflections at the first, second, and fiducial interfaces 
(McEwan; column 8, line 66 to column 9, line 3) and Reddy suggests employing 
thresholds specifically adapted to the particular conditions being measured, the 
combination would have employed a specific threshold for detecting each of the 
reflections at the first, second, and fiducial interfaces. 
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4. Claims 25, 31, 34, and 39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Carsella in view of Reddy, III et al. and further in view of U.S. 
Patent No. 6,087,977 to Rost. 

As noted above, the invention of Carsella and Reddy teaches many of the 
features of the claimed invention and while the invention of Carsella and Reddy does 
teach preventing attenuation error in the reflected pulse measurement (McEwan; 
column 5, lines 15-21), the combination does not specifically teach calculating the 
estimated pulse/threshold value as a function of a correction/attenuation factor. 

Rost teaches false alarm rate and detection probability in a receiver comprising a 
receiver for receiving radar signals (column 1, lines 11-21) using a threshold level 
that is calculated in accordance with a corrective attenuation factor (column 2, lines 
51-58). 

It would have been obvious to one having ordinary skill in the art to modify the 
invention of Carsella and Reddy to specifically include calculating the estimated 
pulse/threshold value as a function of a correction/attenuation factor, as taught by 
Rost, because, as suggested by Rost, the combination would have improved the 
probability of detecting the signals and increased the accuracy of the detection by 
accounting for degradations of the signal caused by reflections at a range far from 
the transceiver (column 2, lines 22-25 and column 6, lines 22-49). 

5. Claims 20, 37, and 45 are rejected under 35 U.S.C. 103(a) as being 
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unpatentable over Carsella in view of Redely, III et al. and further in view of U.S. 
Patent No. 3,812,422 to De Carolis. 

As noted above, the invention of Carsella and Reddy teaches many of the 
features of the claimed invention and while the invention of Carsella and Reddy 
teaches setting dielectric constants of the materials which are provided in order to 
determine material interface thresholds, the combination teaches inputting the 
dielectric constants by an operator rather than by a dielectric constant calculator. 

De Carolis teaches an apparatus for measuring the levels of fluids and the 
dielectric constants of the same comprising a dielectric constant calculator (i.e. 
measuring instrument) (Figure 2) determining the dielectric constant of the second 
material (i.e. material other than air) as a ratio of the amplitude of the transmit pulse 
and the amplitude of the reflected pulse (column 1, lines 30-32 and column 5, lines 
29-36). 

It would have been obvious to one having ordinary skill in the art to modify the 
invention of Carsella and Reddy to include a dielectric constant calculator for 
calculating the dielectric constants of the materials, as taught by De Carolis, 
because the combination of Carsella and Reddy requires that the dielectric 
constants of the materials be set by a user and De Carolis suggests a combination 
that would have provided means for automatically determining the dielectric 
constants, thereby reducing the burden on the user (column 1, lines 30-32 and 
column 5, lines 29-36). 
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With respect to claims 37 and 45, since the invention of Carsella and Reddy 
determines the thresholds based on the dielectric constants of the fluids and further 
specifically indicates that the dielectric constant of the fluids vary with temperature 
(Carsella, column 5, lines 5-6) and the invention of De Carolis teaches a method for 
automatically determining the current dielectric constants of the fluids for 
determining the thresholds, it is considered inherent that the determined thresholds 
are also a function of temperature. 

6. Claim 44 is rejected under 35 U.S.C. 103(a) as being unpatentable over Carsella 
in view of Reddy, III et al. and further in view of U.S. Patent No. 5,672,975 to Kielb et 
al. 

As noted above, the invention of Carsella and Reddy teaches many of the 
features of the claimed invention, and while the invention of Carsella and Reddy 
does teach the radar transmitter with a keypad for entering information related to 
properties of the materials received from an operator (i.e. dielectric constants) 
(Carsella; column 5, lines 30-37) connected as part of a process control loop 
(Carsella; column 3, lines 19-28) for connection to remote devices (Carsella; column 
9, lines 8-11), the combination does not explicitly indicate that the information is 
received over the process control loop. 

Kielb teaches a two-wire level transmitter for sensing the level of liquids in a tank 
(column 1, lines 40-58) connected over a process control loop (column 2, lines 10- 
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13) wherein commands are set to the transmitter from a control room over the 
process control loop (column 4, lines 49-58). 

It would have been obvious to one having ordinary skill in the art to modify the 
invention of Carsella and Reddy to explicitly indicate that the information is received 
over the process control loop, as taught by Kielb, because the invention of Carsella 
and Reddy does implement a process control loop for remote communication and, 
as suggested by Kielb, the combination would have reduced the burden of the user 
by not requiring the user to be local to the tank being monitored but instead allowing 
the user to input information and/or commands, such as the information related to 
properties of the materials received from an operator in Carsella and Reddy, from a 
remote location (column 4, lines 20-32 and 49-58). 

Response to Arguments 

7. Applicant's arguments with respect to claims 17-20, 25, 31 , 34, 37, 39, and 43-45 
have been considered but are moot in view of the new ground(s) of rejection. 

The following arguments, however, are noted: 

Applicant argues: 

Independent claim 17 includes estimating a fiducial pulse amplitude related to 
a reflected wave pulse from an interface between the antenna and the first 
material and estimating a first pulse amplitude related to a reflected wave pulse 
from a first material interface between the first material and a second material. It 
is believed that the cited references do not show the claimed estimation. Further, 
independent claim 17 includes setting a fiducial threshold value based upon the 
estimated fiducial pulse amplitude and setting a first threshold value based upon 
the estimated first pulse amplitude. It is believed that this also is not shown by 
the cited references. Therefore, the rejections may be withdrawn. 
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The Examiner maintains that, consistent with the explanation of estimating a 
pulse amplitude as disclosed in the instant specification, Reddy discloses a method 
for use by a level transmitter to detect a reflected pulse of a transmitted pulse 
(column 1, lines 45-54) from a first material interface (column 3, lines 52-56), the 
method comprising calculating estimated reflection pulses as a function of a 
reference amplitude of the transmitted microwave pulse and the amplitude of the 
reflected pulse amplitude and setting a corresponding threshold values based on the 
estimated reflected pulse amplitude (column 1, line 64 to column 2, line 2 and 
column 9, lines 6-20) and detecting the reflected pulse from the first material 
interface using the threshold (column 1, lines 51-54), wherein the threshold 
calculation is performed using a microprocessor system (column 3, line 66 to column 
4, line 6, column 5, lines 21-23, and column 9, lines 6-20). 

Further, since the invention of Carsella specifically discloses employing 
thresholds for detecting reflections at the first, second, and fiducial interfaces 
(McEwan; column 8, line 66 to column 9, line 3) and Reddy suggests employing 
thresholds specifically adapted to the particular conditions being measured, as 
described above in accordance with pulse amplitude estimation, the combination 
would have employed a specific threshold for detecting each of the reflections at the 
first, second, and fiducial interfaces. 

Applicant then argues: 

Further, Applicant notes that the dependent claims include many additional 
elements which are not shown or suggested by the references when read in 
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context with the claims from which they depend. For example, the dependent 
claims include the use of attenuation and range factors, the calculation of a 
dielectric parameter (claim 20), and the use of temperature in setting the 
threshold value (claim 45). Further, the dielectric constants are received from an 
operator or from the process control loop (claims 43 and 44). 

The Examiner asserts that Applicant has not specifically provided an indication- 
as to the errors in the applied art rejections, and therefore the Examiner maintains 
that the rejections are proper. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
Applicant's disclosure. 

U.S. Patent No. 5,943,908 to Innes et al. teaches a probe for sensing a fluid level 
comprising means for performing time-domain reflectometery (column 3, lines 26-31) 
by setting a dielectric of a first material and a second material, below the first 
material, forming a gas/liquid or liquid/liquid interface (column 3, lines 32-52), and 
using these known dielectric parameters in calculating the detected pulse amplitude 
to account for pulse amplitude variations (column 3, lines 55-62). 

U.S. Patent No. 5,457,990 to Oswald et al. discloses a method for use by a level 
transmitter to detect a reflection of a transmitted pulse from a first material interface, 
the method comprising calculating an estimated first reflected pulse amplitude as a 
function of a reference amplitude of the transmitted pulse (column 9, lines 31-53 and 
column 10, lines 49-53) and detecting the reflected pulse from the first material 
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interface using the estimated first reflected pulse amplitude by calculating a first 
threshold value as a function of the estimated first reflected pulse amplitude (column 
10, lines 53-58) using a transceiver apparatus for transmitting a pulse having a 
transmit amplitude and receiving the pulses to produce a signal representing the 
reflected wave pulses as part of a controlling processor system (column 7, lines 16- 
30 and Figures 5, 9, and 10). 

Oswald discloses a level calculation module executable by the processor system 
that establishes a level of the first material interface using the signal and the 
threshold value (column 4, lines 43-56 and column 8, lines 57-47) and outputs this 
level through a port to a display means (column 7, lines 28-30). 

Oswald discloses detecting multiple pulses (column 6, lines 54-58) wherein a first 
reflected pulse corresponds to the portion of a transmitted pulse reflected at a first 
material interface between air and a first product (i.e. first and second materials), a 
second reflected pulse corresponding to the portion of a transmitted pulse reflected 
at a first material interface between the first product and a second product (i.e. 
second and third materials), and a fiducial pulse corresponding to the portion of a 
transmitted pulse reflected at the fiducial interface at the top of the tank (column 4, 
lines 12-16 and column 7, lines 7-9). 

U.S. Patent No. 5,969,666 to Burger et al. teaches a radar-based method of 
measuring the level of a material in a containing comprising a transmitter antenna 
that generates microwave pulses (column 2, lines 3-23). 
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U.S. Patent No. 6,1 1 1,547 to Gau et al. teaches a modularized multiple-feed 
electromagnetic signal receiving apparatus including means for microwave signals to 
be converted to an intermediate frequency suitable for propagation in transmission 
cables. 

U.S. Patent No. 5,438,867 to van der Pol teaches a process for measuring the 
level of fluid in a tank according to the radar principle. 

http://hyperphvsics.phv-astr.qsu.edu/hbase/ems2.html . "Electromagnetic 
Spectrum" teaches that microwaves are in the range of 1.6-30 GHz. 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and 
any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing 
date of the advisory action. In no event, however, will the statutory period for reply 
expire later than SIX MONTHS from the date of this final action. 
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10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey R. West whose telephone number is 
(571)272-2226. The examiner can normally be reached on Monday through Friday, 
8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marc S. Hoff can be reached on (571)272-2216. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273- 
8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
, published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571- 
272-1000. 



Jeffrey R. West 
Examiner -2857 
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